
FIG. 2 




FIG. 8 




FIG. 10 



J 



c/ 4 = o 



U 4 = U 2 + U 3 - f/i 



u 2 = 




= 0 




u 2 = 




FIG. 11a 



FIG. 11b 



FIG. 11c 




FIG. 14 



Input a mesh 

defining a 
physical state 



Specify an 
initial state for 
the mesh 



Define diff. 
equations for 
stiffness matrix 

& external 
forcing vector 



Solve equations 
as applied to 
the mesh 



120 



122 



124 



126 



Output solution 
as defining a 
modification of 
the initial state 
of the mesh 



128 



FIG. 12 



130 



Model the 
geometry of a 
thin shell as a 
subdivision 
control mesh 



Subdivide 
initial mesh 
once to 
separate irreg. 
vertices 



Generate 
artificial nodes 
& elements at 
mesh 
boundaries 



Find 1- 
neighborhood 
of each mesh 
element & 
gather local 
nodes 



Create local 
coordinate 
systems at 

nodes if 
necessary 



131 



132 



133 



134 



135 



Compute and 
assemble the 
element 
stiffness 
matrices and 
force arrays 



Introduce 
displacement 
boundary 
condition 
constraints 



Solve the 
system of 
equations 



Compute the 
limit positions of 
the nodes 



Output 
description of 
the deformed 
geometry of the 
modeled shell 



FIG. 13 




FIG. 16b 



FIG. 16a 




182 



O 
C3 



T3 

i 

s 

-o 




500 1000 1500 2000 2500 3000 3500 
Number of degrees of feedom 



hi 



FIG. 19 



yi 



I 

o 
o 

C3 



e 

E 
E 

T3 




0 200 400 600 800 1000120014001600 
Number of degrees of freedom 



1.2 - 



c 
E 

•S 0.4 h 
S 



0.8 - 



0.6 



0.2 - 



FIG. 21a 



n 1 1 1 1 — 

min. decrease in diameter 
max. increase in diameter 



100 200 300 400 500 600 
Number of degrees of freedom 

FIG. 21b 



700 




200 



172 



U2 



Geometry: 



Material properties: 



L 
R 

h- 



600.0 
= 300.0 
3.0 



E = 3.0 • 10 6 
v = 0.3 



Concentrated forces: F = 1.0 



FIG. 20a 




202 




• 



220 




Geometry: 



Material properties: 



R = 10.0 
h = 0.04 

E = 6.825 • 10 7 
i/ = 0.3 



Concentrated forces: F — 2.0 



FIG. 22a 



224 



*5f 

111 



FIG. 22b 



222 





FIG. 22c 



o 



B 
E 



O 




200 400 600 800 1000 1200 1400 1600 
Number of degrees of freedom 



FIG. 23 



